Cardiac defects contribute to the pathology of spinal muscular atrophy models.
Spinal muscular atrophy (SMA) is an autosomal recessive disorder, which is the leading genetic cause of infantile death. SMA is the most common inherited motor neuron disease and occurs in approximately 1:6000 live births. The gene responsible for SMA is called Survival Motor Neuron-1 (SMN1). Interestingly, a human-specific copy gene is present on the same region of chromosome 5q, called SMN2. Motor neurons are the primary tissue affected in SMA. Although it is clear that SMA is a neurodegenerative disease, there are clinical reports that suggest that other tissues contribute to the overall phenotype, especially in the most severe forms of the disease. In severe SMA cases, a growing number of congenital heart defects have been identified upon autopsy. The most common defect is a developmental defect referred to as hypoplastic left heart. The purpose of this report is to determine whether cardiac tissue is altered in SMA models and whether this could contribute to SMA pathogenesis. Here we identified early-stage developmental defects in a severe model of SMA. Additionally, pathological responses including fibrosis and oxidative stress markers were observed shortly after birth in a less severe model of disease. Similarly, functional differences were detected between wild-type and early-stage SMA animals. Collectively, this work demonstrates the importance of cardiac development and function in these severe models of SMA.